Catalytic properties of recombinant octameric, hexadecameric, and heterologous cyanobacterial/bacterial ribulose- 1,5-bisphosphate carboxylase/oxygenase.
The recent isolation of a catalytically competent recombinant octameric core of the hexadecameric ribulose-1,5-bisphosphate carboxylase/oxygenase from the cyanobacterium Anacystis nidulans (Synechococcus) (B. Lee and F. R. Tabita, 1990, Biochemistry 29, 9352-9357) has provided a useful system for examining the properties of this enzyme in the absence of small subunits. Unlike most sources of hexadecameric ribulose bisphosphate carboxylase, the nonactivated Anacystis holoenzyme was not inhibited markedly by preincubation with ribulose 1,5-bisphosphate. This was also true for the Anacystis octameric core and a heterologous recombinant enzyme that comprised large subunits from Anacystis and small subunits from the bacterium Alcaligenes eutrophus, suggesting that substrate-mediated inactivation is not influenced by small subunits. In addition, the CO2/O2 specificity factor was not affected by the source of the small subunits incorporated into the structure of the hexadecameric protein, in agreement with previous in vitro heterologous reconstitution studies. The activated octameric Anacystis enzyme, however, was significantly more sensitive to inhibition by the phosphorylated effector 6-phosphogluconate than were the hexadecameric Alcaligenes and Anacystis enzymes and the heterologous Anacystis-Alcaligenes hybrid.